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(57) Abstract: 

PURPOSE: To obtain an excellent luminescence 
efficiency by combining a plurality of members selected 
from electron donating styryl compds. having a vinylene 
group with each terminal bonded to an aromatic ring or 
an aromatic heterocyclic ring to incorporate functional 
layers having an identical function. 

CONSTITUTION: An anode having a film thickness of 10 
to 200nm is formed on a transparent substrate by vapor 
deposition of a dielectric material, such as Sn0 2 . Two or 

more electron donating styryl compds. represented by 
the formula I [wherein R 1 to R 12 represent H, a halogen, 
a 1-1 OC alkyl, a 1-1 OC alkoxy, a 6-1 8C aryloxy, or a styryl 
represented by the formula II (two adjacent styryls 
optionally combining with each other to form a five- or 

-six-memberedring):-Zl,-Z? t -and-Erepresent^H,-a-1i10C. 
alkyl or the like; Ar represents a 6-20C arylene, a 4-20C 
divalent arom. heterocyclic group or the like; each dotted 
line may serve to conduct linking to form a heterocyclic 
structure; and n is 0 to 2) are co-deposited to form a 

_ luminescence layer havin g a thi ckness of 5nm to 5jim, 
and another functional layer is laminated thereon. A 
cathode material, such as an Mg/Cu alloy, is then 
electrodeposited thereon to form a cathode having a film 
thickness of 50 to 200nm, thereby preparing an org. 
electroluminescence element. 




TI 



COPYRIGHT: (C)1996,JPO 



<i9)H*Hfciw (jp> (w & m & & W <A) 



<5i)inta B mm j?mm&% 

COBK 11/06 9280-4H 
HO SB 33/14 



(inmammm 
#M 5 F8- 239655 

.(43)ft!BB ¥1^8^(1996) 9^17B 



F I StSS^SFJr 
C0 9K 11/06 Z 
H0 5B 33/14 





ffS77-45504 


<71)BKA 


000183646 










mams 


¥&74p(1995)3/i6B 












* a# 








^«»ay«*±«i28osa wmm. 
















mw m 
























m 






















(74)ft8A 


#®± « 


(54) [38W©£«0 








(57) mm 




* 






• • • ( i ) 



(2) 



8-23 9 6 55 

2 



y yts&, mm i ~ i o ®7)i*)im, mm i ~ i »-!« (i d 



K Zl , Z2 fctfEtt, *n*h3S£t{C*3lW*, ft [^od^h&m 

*r i ~ i o mrr j&m, mmmtm t < «# [ o o o 1 ] 

& ~2o© 2 ffi®^^ftw^sxiis <m^m,%*mz>Mm L"*?cw**fc©Tj& 

#Bifc*1-6*b<M*bftV»2«©hy7U-^75 

/SfcarT. Sfe,, I HBMEfcMfl»Bfti~i .o.g>yji / [on pp.] 

l, 2xofstt*n*wo^*ifcicj:yaaaiiwfi fcrnsv^tvc^s. afc^ftanTv^EL*?- 

fcfc»Ji*iHfta%t. nttO, 1X2 &RU Ar# H tftfcSHE L^T-feS. £©£ia!E L*?J*. R 

2<@&£|§£, #A p ttWC-efcHftoTV vcfc J: l 0 V, 1 0 k H zJ^®*8MEfc^i:*sfcfcK 

fll#*4] «ttme^ l^t, IE?LiM&tf £«$llgE L*? I*. WmB.ft 1 0 Vga&TNffF S 

/Xtt«?ttA»4:*»&ft**»0-eft6ll*«l, 2X *ZZ.t1fii!& mmz-mttz tztbm&Mzmi 

m*«5] rhmbi ft lEju^T-fesif^a mj& ^ PP i. phys. Lett, j mi 5 sg9 1 3 

1. 2 Xtt3|BlEffl*tt£Whn;i^ 50 ~9 1 5^-S? (1 9 8 7*£) , iffggHgsg-l 94 3 




( I ) 




(3) 



#HB¥ 8-239 655 



8 3-&4m #BHMHS4, 5 3 9, 5 0 73&M*. 
$#i»B86 3-29569 5^^, 3KSHMIf$4, 7 2 
0, 4 3 2«HM«. «WB6 3-2 64 6 9 2-^«l 

fcU, 3©£e>fc*>©©fWJi:bT, h'j7x^;i/T 
5 5*f" U ;i/7 5 Xfr&feSW 5 d i: 

TSS. WWSftWfc l/Ttt. 4#^3 - 3 5 0 8 3 -if 
m, m^-54289^m, WP3-1 6 3 
1 8 4?|g^3-200 8 89^m W 

4-3481 8 3«43!!«<l:ifCia«atl-CV^t»0*?p 

[0003] 8-tKn*2/*y»J>7^- 

bx%z%imwMz%tz>m* (mm 3-264 

69 2^23®, 8-l:Fn^i/^>";>7;i/5-0A 
^L/TftS^aWBWfe^tSSR? (#BS¥3 - 2 5 5 



[0004] 
[000 5] 

io ^©m-m£tt**yM;£%©#fr 

ll^fc£©|iMliWK^atta::fcKJ:y» *© 

>s i «eu:fc*i-*«?«5tta*- y MY&mvm-* 

©T'&S. 

[0 0 0 6] 4^ffl#Eff*u««tt. 
yM&fcfci/c, -«* (i) 

[0007] 
[ft 3] 




R 4 V R 1 1 R«» 

CH=CH-<- Ai-CH=CH-tt 
1 R* 



R R 




(I)- 



[0008] Rl * *v«liltfi»C* 

^mmi~i o(D7)v^y& ■s&me~i 8©7y 

-^**S^t 7i-;i4 7^& Bl7?yit * 



artBBSXHHtt* (ID 

[0009] 
— [ft4-] - 



— CH=CB 



(in 



[0 0 10] •WRStl«*«WC«jyfi&*b , CV>T% 

J:v^y;i4SfcwU *®«t»©S^*2o#fc#v* 

obs L/T^tm u < tt*nfn© 5 mx\t Gmz&_ 

JftUT%J:V>. Zl , Z2 fttfEtt. -MlWlttSK* 
SRWf-, DSWRl-lOcrM 1 ^ ttJBSfe*** 

^i/<«^b*v^iK6~2o©7y-;us, 

r ttS&g£;£-f L < l±£ UfcV ^USHS 6-20© 



7y-i/>at #ss»4 ~2o© zmoyzm&wm. 
3&xmmw&£L< tttb*v^ 2 ti© h y 7 
y-^7§ysfe*t. **u ssgsg^iig^i- 
io©7;i/^;uS, ^Ki~io©7;undfi/S, $ 

3MR6~1807y-A**S»* 7x-;Ug, 7^^ 
£ f7/S, -hog, immJiiJ^uVymttK 

k jMMei, 2fttf3tt«vena»t6::i:icj:»j« 

50 IBIttBt&fcy^SikSwt. ntiO, 1X2&* 



5 

[0 0 11] 4^HK0«aiE LSR?Cfe^TfflV\6*l* 




ftN¥ 8-2396 55 

6 

jttfK*Ri~i 0CD7;i/n=^^S, £M6~i 8© 
est-** (i) 

[00 12] 
[ft 5] 



R" R" 

• • • < i > 



[0013] T«s*is^u^75>ft^«a«Bare *~i scDry-A**^ 
&%. ±aa-*« (i) cfcwc, r 1 ~r 12 & *ri &7$./& #aasxaH 

tfh§SDfcK#*gt?, AD^fC*, jfSKiS 1~10® 20 [0014] 



7x^;i/g, 7^^ = 

(II) 



CH = CH 



(II) 



[0015] T*s*i*3S«aHciHfcSfc*i/cvvct> 

J:irV**y/l/3SfeK+. *0S!!»1~1 0©7M^ 

5, -fy?nif/Hfc n-^Aft 4Vf*ltiL s 
ec-^l& t-7**-;i/S, >fyx>*;Hfc t- 30 

fciftf, *aH»6~18©7U-/UJ*-*S^ti:UTtt. 
flfcttf 7x^ **&S>i-7?Mt* MS&WSW&ft 

6. *fe, Wt73y*i:l/Ctt. fl*.«5tt**7$ 
y& ^;i/7^y& >>'7xx;i/7^y 40 
S&ifflWMi*. a&{c, ±BHBW (II) T*^3 
ftS^'JflSill/Ttt. WLtfN, N-lf* (7i- 

M -4-75^^y;i^, n, N-tfT. <MJ/i/). 
-4 -73 y *f-u;i*fc£*w&fts. 

[0 016] *fc. &R 1 ~R 12 tt> -?-©#©lf$£t£ 
2 o#fc#V*KlS&l/C«ftEgU < fcPFttfD© 5MSX 

i»sfcirr**b < twb&v ^dshr e ~ 2 o ©7 y - 

JI& «BSt:3et**l/<t**l/*iV>fla8R7~2 0 50 



©77;i/*;i^xi±^t-5^>-e>^tc^t-5^ 

/i& n-^/u&.-fy^/Hfc **<*>*;i/fi, 

2 0©7'J-;i«i:bTH Mk.«7i-;H ^-7^ 
7l*~^=7xxvi^7>-h5x-;i^^x-;i^-- 
*U uryHfi&ittV ^^7-2 OCD75M^ 
fcl/Ctt. «*«*>5?/l^7x*f7l^£tfW 

jK6~2 0©7y-l/>S, ^SC4~2 0©2fi5©^ 

2«®h'J7y-;i/7$;aG«:jR+. ^'T% ^^fiC6 
~2 0©7U-l/>ISi:bm #S^«7xXi/>S, 

»W6n. ^!(4~2 0(D^i^|4^^SilbT 

a. «it«^*7x>s?-f^afc tr^7x>i;-f;i/ 
-fy^aif^Jfe n-^f-A4fc -fy^^at sec 



(5) 



8-239655 



if (Dfitmt i ~ i o ©7;i/*;ug, ;* h * 

-^;i/5|-^>S, JyttM-^US, sec- 7? 
n -/v^^l/^^S/S&ifCD^K 1 ~ 1 0 ©7 



8 



tiiK $6>ic jaqmi, 2atfsii. *tittmt 

tf, ^SlXtt2©^T*l±, HK3$(III) 
[0 0 17] 
[ft 7] 



(R')R' R'CR') 
(R')R' 




(III) 



R'CR") 



R'CR") 

R'tt") 

Z ■'«•■) 

[0 018] T'^£*l£7* U £?>SM& * [0 0 19] 

<«')*» HMRM R'U") 

1 R*(R") 

2 '(Z«) 



[0020] tjaatiSA^^-^flWBSfti: y -« (v) 

zfc&st. fc& Hfc* (ni)»rf (iv) tcfcttSR [0021] 

1 ~Rl2 Zl &#Z2 {i±fE£|SJCT*&S 0 £fc> g [ft9] 

r 1 ms? #±k-*« (id -caans^UAas* 



(IV) 



(Z*)!' | R 1 (R 1 ' ) 
' CH=CH — 



-of 



< v> 



) R* (R 1 *) 



R*(R') 



[0 0 2 2] Gftfc R2-R6, r8~ R 12, Z l , *0, lXtt2&5*U n#0CD#£lju -«* U) O 
Z2 &tfEt±±fE£lit;T'2&S. ] -caatlfilBStftt HttS (VI) 

ftfe. Rl , R7 lC*ftSt«N-«d7^y^ [0 0 2 3] 



R' R« 



R" R'» 





[0 0 2 4] T*S3*U n#l©#£, -jR* (I) © [0 0 2 5] 

-ft* (VII) ttbl 1] 



(VI) 



(6) 



R« R* 



R 1 1 V° 




[0 0 2 6] T*S3tU nm<m&, -«W (I) © * [0 0 2 7] 

fltettM; -*« (viii) * [ft 12] 



R* R 1 



R1- ^^ N ^1^^Cfl=CH-Ar'CH=CH-Ar-CH S 



8-2396 55 



10 




(VII) 




[0 0 2 8] T'gl3*l5. -BK (VI) , (VII) 

(VIII) {CfcWC, Rl ~Rl2, Zl , Z2 , A 
r, /SaSlXtfj*»2tt±8Bi:HU-e*6. —J© 

5$ (VIII) {CfcWt, 2o©Ar«feaV{C|I-T* : &g 

some ^<^t$BW&%>o«iMMeii&^b 



• • • (VIII) 

m mi ) t cvim iiiei^»b<« cviii) < (vi 

I ) ©*&£ 

© (vn i: (viii) itn«t£L<i* (vi) < (vim 

20 ® (VI) t (VII ) (VIII) »m«igu<tt (V 
I) , (VIII) < (VII ) 

[0 0 2 9] Sfc, H--*liW'\K-:/*S»&lctt. 



K ±I2-$5£ (vi) ~ (viii) ®^y;i/7$>-ffc-{ 



JBW (I) T^SftSX^U^TSMlteftSjg^yi 



-« (VI) T^StlSft^tl (n = 0) & (V 
I) , Hfcft (VH)T*a*l*fl;£tt (n = l) & (VII 
) , ( VIII) TSt&ti&tt&to (n = 2) P fV 

III) . 

0 (VI) fc (VII ) H£f«|#L<l* (VI) < (VII ) 



W&EfcScoVvctt. "Bulletin"l3 
5%, Hi 3 (1 9 6 2f£) ^, "Synth 

e s i s" H3 4 (1 9 8 2^) fcif{CfES£ 

**v**HK=fi — ^(vi)-~-(vrn)-©x^yvi/r- 

(i) -ft* (vi) r*^$nsx^y;i/7^^b^i© 

=«a«H) _ 

[0030] 
[ft 13] 




CR.P(Ot), 



[003 1] WP. R 1 ~R 6 , Zl fttttfelS 1 H± 



-ffifc* (X) 

[0 0 3 2] 
Wbl4] 



(IX) 



11 



(7) 



ftBt¥ 8-239 655 

12 





[0 0 3 3] eW. R 7 ~Rl2, z2&tttWl2BJ: *8® 
BBfclfleT?**. ] T^34x57;i/xfcKfc&#y7'J -fK (XI) 

HK* (vi) "e*a*i*x*y too 3 4] 
fr7$y{b&toim&M>. Kb 15] 

(2) -flftS (VII)Tf*SftS**y/U7$:/fltefc©*10 

0 o 

II II 

(OR) , PH, C-Ar-CH, P (OR) , 

• • • (XI) 

[0035] gs*. ATRm\t±mmvT'& guoosei 
(x) xit-iw (xii) * 



( R* R* 




R 



[0 0 3 7] (5£cR R 1 ~R 6 , Zl &tf£Hil«± ★ A rfcLtiBi: ] T'gtStV^^r 

KfcRT&T?*.*. ) T^atiST/lo^Kfcfcj&yyy fcKfc, JJHW (IX) "Xl*-*® (XIV) 

^s-eszfcicfcy, (vio-eastw&xf-y [oo3 8] 

^r5>ft^«5W&*i*. *&. (xin) [fti 7] 

OHC-Ar-CHO • • • (XIII) * 



V-Jr^*~~&^ ««'«!>. • . • ( IJT ) 



[0 0 3 9] GW. R7 ~Rl2, Z 2 , j#|g2&tfR ftCDgSgg 
HLfcKfcHeT&S. ) T*S*l**^*>»XX^ (XV) 
t^'V^y^yS-arSiiUCfcoTt., -«f^ (VII)- [004 0] 

T«a.*i*^y;uT5>ft^ft««ffbti«. [fti 8] 

(3) hrs (viii) T?«ati«^y^r§>ft^*^ 



0 0 

II 0 
(RO) i PH. C-Ar-CH=CH-Ar-CHi P (OR) t 

• • • (XT) 

[0041] G&fc AratfRttJdEtHCTf* ♦7y>ya**j:i:fcj:y, -m, (VIII) T'S£ft5 
) T«a*i6*^*>«xx^fc, una ^f-y^7§>ft^*wi«»&n*. -fl&s (xvi) 
(x) xtt-g^ am-csa-h&T^tKfctAy^ 

OHC-Ar-CH=CH-Ar-CHO ' • • • (XVI) 

G&fc Arf*±iB4:racT»*. ) Taan&r^ -«s (viii) T*a*i«xf-y^/r^>'fb'6*jw»6 
t Kk, ±e-«« (ix) xttftiv) -eft^a*** n*. *©«l a*©£ffi#*ne>*iT^s#, ±iBbfe 



13 

too4 2] mmkjmz&vztL mmmft 

)]s',x.*J -;u ; A VZfWV -)V ', 7* J ; 2 - 
*h3fi/x*y-;i/; l, 2-y;*h3fS/x#>; fcf* 
(2-* h*S/x*;i/) x-x;i/ ; ; 

J/K ; N, N-5?**/Wvi/A7$ K ; N-wt/^n 
U K> s l , 3 - 2 --f s *y y S? ; i^if 

MSMWfehh'J^A. *8ft*y*A, *-hy«W»73 



(8) $$Hg¥ 8-239 655 

14 

*M*5-h. *y*At-:?h^Kfc£##£L< 
#^e>tU 4fcn-7*;WSrAftoy>yi?At-7 

j§$ti0~10 0iCCD|g& «F*l/<tt0TC~a«|O(6 
BT'31l*ftS. ±SB-jBsS; (I) HR£(vi), (VII), 
(viii)] -e«a*ie^y ;b75 :/ft64toftfl$i£ t 
Ttt. OTK^ft6*fc*tf*::i:#c3s#. %,*> 

HfcWvo-eastis^y >ft-£r#©M 

[0043] 
[ft 19] 



( 1 ) 



@-?-^. c «-,.^@-?-@ 



( 2 ) 
H.C 



4, j6 



(3) 
CH,0 



Mil -^H^C„^#-_^ 



CH.O 



(4 > 



6 & 



[0044] 



[ft 2 0] 



15 



8-239 6-55 

16 



( 5 ) 
CM 



< 6 ) 



i 

CiHi 



I iH i. 



< 7 ) 



(8) 



[004 5] 



*30* [ft2 1] 



(9) 





[0 0 4 6] HK5£(VII) T'gSftS^UJl/TSXt: [0 0 4 7] 
^5®M [ft 2 2] 



(10) Wf- 8-239 6 55 

17 18 



(10) 



©-^„. c ,^Ok t .. c ,jDT© 



(11) 



(12) 



[0 04 8] 



Wfc2 3] 



(11) ffim 8-239 655 

19 20 



(13) 



CRi H.C 

(14) 

"■^^^.^OhO^ t ,. t „ j©g^- t .. 

CH. H,C 

C I 5) 

OCHt CH.O 



(16) 



c'.H. C ', H , 



[0 0 4 9] * * [ft2 4] 



(IT) 

I.C 



P- Mr 

«CB en 



Cfla 
CIS) 



p p 



<1 8) 



p ® 



[0 0 5 0] 50 [fb2 5] 



(12) W -8-239 65 5 

21 22 



(20) 



S»»C CB, O 



(21) 

OCHi CH.O 



(22) 



(23) 

Sj-«k <1 . c ^MH^O. CK1 j»-?8 

68) e6. 



[0 0 5 11 -UW(TIII)-C*a*l*^UA/75>ft * [0052] 



(24) 



(25) 



( 2 G ) 

a.c 



[0 0 5 3] 50 Ut21] 



(13) 



»P 8-2 3 9 65 5 



23 



24 



C 2 T ) 



(gl^P^CI=CH-^^C8=C»-~g / Cli==tl.-^pg) 



c'iH> 



(2 g) 



0 



[0054] ±|B-« ( I ) HK£(VI), (VII) , (V 

in)) -e^stis^y^T^^b^iii, el^f-ic 

SCioT, HBW (I) ©a^U/l/TSVft^ftOffr 

u>. ' 'T, ^^HfflWfct*. mt£M<»%Mmft 

tiffiftfftt. #HPS5 9-19439 

iFCi*&. 30 

[0 0 5 5] £fe> R^f-U-n/75^t^«S:«3WK: 

5 nm~5 n m®iEHT*^Sc5*l5. 
[0 0 5 6] iflDELjRfCfettSSWaitt. (D « 

*£fc*fa?gSi£MM6. (2) aAbfeS^r («■?*: 
iEJD £W0£T'#lfr£*-&lro&m (3) 

#*U\ £®*^lcfflv*S«WHB« (I) T'^S 



[0 0 5 7] i0^y^/75>ft^*SfflV\fcEL* 

Sffi (l£flii:RHD r^ic, ifia^l^^bfc^i: 

A^wicii, (i) mm/fflt 
M/vm, (2) mm/mmm/mm/vm 

(3) Iiffi/iE?LI^/IM/ST-aAM/miE 

(4) »^3^/«?$^/^fc£®«*t# 

— [0-0-5-8-]-«;^-*^^feV^ti,»--^-(-I-)"©- 

JfcMteiiRHRIC iEJUiWSlCJ8v^T%»J:v\ '<Z)E 
L*ftc«»6Hffii:bTtt. tt«BR©*«v* (4e 

i. -r^y^f-^^s/K (kt, iTotBgiat 
*) , sno 2 , zno&znmmmmmvb 

bl\, a&OR)W*H«tCt»J:63W. Itl0nm~l 



(14) 



4$H¥ 8-239 65.5 



25 

Mm, «F* t < 1 0 ~ 2 0 0 n m©*gHT*5§l;£*l6. 

[0 0 5 9] R£8ii:LTtt, tkWffiiCD'l^ 

(4eVOT) 6ft, «^^ffib^l^3tl 

&©»^fc«BftRfct**©jWB^&*i*. ^©<k 
9 &MHMC©Jlft0!l£ ITtt, i- h 'J 9 A, * h U 9 

«rA-IB6& A 1 /A 10 2 , -OS^AfctfbW 
6*16. 8&®i. ^n&<DmfiHMtfc3!)» J S>^ , Cv* 

SifittiSg® Q /n&Ttflf* L, < , 0&H£i& 10nm 
~Um, ff* b < I* 5 0-2 0 0 nm04SBT'j§tf*l 
5. fefe.- 3©E LjRffcfcHTtt. taVSXOftSff) 

[0 0 6 0] 4^©fc6ftfcMViSEIJt?©ttrt 

& tufaufci^tc. i»a (2) x 

tt (3) <DmtoDEL$m:m&]E&jimM\t> ie?l 

Sfc«)Wfc©iaiK:^fta**ifccj:y, -tyfi^m 

#T*#<©IEfta^M{C&\£ftS. *©_h. 383fcjf 
CBS*KJ«i^ttMiJ:yttAS*ife*m f^Jgi: 

jEmtmmMiztmtzmwmmzi. y, 

Sit, !8i l 6ttte®^tifcEL^-f-i:t-&„ fufBlMj& 

T, «*.Kl 04 ~i 06 V/cm©*flffljDB$C, 4> 30 
fc< 1 0"« c m2 / (V • 50) ©IHI#»K«:*0 

ttfcC {£& HaMttmcSwCs jSL©ttfflfl|&# 
LTW8SftTvV5 *»©-$E L£?©iEnjN£fflctt 

-#&n*$^fc©©4 , ^&fi*©fc©fe^^ : £^* 

ofeHWtt»3 ,112,19 imm%z 
\zm,nb<D) , ***s?7i/-Me»» wo/mm 

3,189 ,44 7-Wi||lflKiS^Cia«©*>0) , >f 3 *V 40 
(#&Bg 3 7-1 609 6 9$%fc ifKEK 

3,61 5,402 [13,82 0,989 mm, 

H3, 54 2,544 99$Mfe 4t$Bg4 5-5 5 59$ 
ft H51-1 09 839$% *8§PB5 1-93 2 2 
49$% H55-171059$% H56-414 
89$% H5 5-1 086679$% H5 5-15 
6 9 539$% il5 6-3 665 69$%fci?lC|E® 
©*»©) , t^V*U>^tt&tft^V*n>f$ai# (5K 
BHS»S53,i8 0,729 HHSBft H4,27 8,746 9 50 



26 



55-880649$% H55-88 
0 6 59$% 114 9-1 0 5 53 79$% R5 5- 
510869$% H56-800519$% B56 
-88 14 19$% H5 7-4 5 54 59$%. R5 
4-112 63 79$% B5 5-74 54 69$%fc 
iflCgB8©&©) , 7i-U>£?7$>WII» (#H# 
tt#3,61 5,404 mm, #$B§5 1-10 105 
9$% B4 6-3 7 129$% 114 7-2 53 3 6 
9$% 4flPB54-5 34 3 59$% H54-11 
0 5 3 69$% H5 4 - 1 1 9 9 2 59$%fc£ftCfB 
«©*>©) , 7U-;i/7^f§gft (*S^^3,56 
7,450 #«Mft 1^3,18 0,703 mm, B3,2 

4 0,597 9$Mft 113,65 8,520 mm, H 
4,23 2,103 9t»Mft H4 ,17 5,961 -f^Hm, 
R4.01 2,37 6mm, 3$$HB4 9-3 5 7029 
$% H3 9-2 7 57 79$$, iftggHS 5 5.- 1 4 4 
2509$% BJ56-1 1 9 1 3294SS* H56- 

2243 m$&m%i ,1 1 0 ,5 is mm 

S^ms ,52 6,501 ^aS^ifiCfH^©*;©) , Jt 

*w-)im» wmms .257 ,203 mm 

J&fc'tCfBS©*©) , ^U;i/7>h5ir>0^ft (# 
KJBB5 6-4 6234 ^RftifK:|B«©*i©) , 7^/ 
* W (#KBB5 4 -.1 1 083 7#4^^il* 

ICB^©*)©) , fcK5!/>S»» 0KH#ff^3,7l 
7,462 mm, #ilBS54-59 14 39dm H 

5 5-5 20 6 3#^, H5 5-5 2 0 649^g, 
|15 5-4 6 7 60-SI&fg, I15 5-8 54 9 5#i5t 

H57-1 1 350^m H57-14 8749 

(WBW86 1-2 1 03 639^(1, W6 1-2 2 84 

-5-l^m-H 6-1— 1-4-6 4-2 ^fgr-116^- 7 2- 

2 5 5^^g, H6 2-4 7 64 6-f$m H6 2-8 

6 6 74-9&K W62-1 0 6 5 29$* H6 2- 

3 02 5 59$% H6 0-9 344 59$% H6 0 
^-_94=4-6.2#$%-(iI.6.0^-l~7-4-7.4-9.9$m-|fI 

6 0-1 750 5 29$»ft WCB«©*I©) ftif 

[0 0 6 1] ift6©ffc^«SiSW3tft^fti:bT« 

(#^BS6 3-29 569 59$aftWCffi«©%»©) 

© (*H#ff^4 ,1 2 7 ,4 1 29WHB«, 4f^BS5 3 - 
270339$% 1154-5844 59$% H54 
-14 9 6349$% [15 4-64 2 9 99$% B 

5 5-7 94 509$% 115 5-144 2509$ 
% 1156-1 1 9 1329$% H6 1-29 555 
89$% H6 1-9 83 539$% H6 3-2 9 5 

6 9 59$%*£fcfa*£©fc©) , ^zwmmm^M. 



(15) 



8-239 655 



27 



28 



[0 0 6 2] %tf<)l74 U UTH 

Jt0u7-r y>; 5, 10, 15, 2o-xi^7x=/i/ 

-2 1H, 2 3H-7K;K7-f U >«l (II) ; 5, 10, 
15, 2 0— rh57 X n;i/-2 1H, 2 3H-jff/l<7 
-f U^IE&HII) ; 5, 10, 15, 2 0-rh5** 
(^>^7MP7i-;i/) -2 1H, 2 3H-:i<Jl/7 

ut/7-y ; ®7*n^m> ; #nA7#ns/7= 

y ; m&7#UisT-> ; $&7# ui/7-y ; 

A7 * n K ; °?if%i/V2*7$u i/7- 

tmrnm^wcr^yit^m^v^^. yit 

£4fe®ftSWfcUTtt. N, N, N' , N* 

(i, l" -tf7xn;b) -4, 4' -s;73 

>;N, N' -fcT* (3-;WI/7xryi/) -N, N' 
-9'7i-;i/- [1, 1' -fcf7xn;i/) -4, 4' - 

i/7^>;2, (4-e;-p-hu;v73/7 
x=;v) 7*nA">; l, (4-y-p-hu;i' 

73^7x=;i/) i/^n^-U->;N, N, N" , N' 

-xh7-p-hu;i/- (l, i' -tT7x=;i/) - 
4, 4' -^7^>; i, i-trx (4-y-p-hu 

;i/7^y7xn;i/) -4-7i-;i/J'i'D'\^> ; tf 

(4-^^;i/7^^-2-^f-;i/7x=;i/) 7i-* 



*/!/**>; if*. (4-i?-p-bU;i/73>'7x=;i/) 

7x=/l/;**>; N, N' -J/'7i-;i/-N, N' -V 
(4-*h*S/7x=7l/) - (1, 1' -tT7x=;i/) 
-4, 4' -S?73>;N, N, N' , N' -rh^7 
xr.;i/-4, 4' -^73yy7x=;i/X— r;i/; 4, 
4* -tfT. (i;7xn;b7*y) ^^--KU7xn;i/; 
N, N, N-h'J (p-h'j;i/) 75>;4- (y-p 

-hu;i/7^» -4* - [4 (j;-p-hu;u73 

y) ZfrVM 7xf-;i//<>; 4-N, N-^7xn;i/7 

10 sy- (2-Vy^-)i\f-)i) siy-gy, 3-*h* 

S/-4' -N, N— ^7xC;i/75 >'7.'5 L JI/ / <> ; N— 
7 x=/l/;fr/W if *W &nSo 

[0 0 6 3] ±fBE L^lCfe^5MiE?l^iiMii, 3 

% tfm (3) O^OE L|^?tCfe{tS«T-aAS 

(sm\$&j£i) «. Si^ft^^e.^stcDT' 

[0064] 
Wb2 8] 



NOi 
NO, 



[0 0 6 5] t&£<D-hUW8k-7)\j-*\sJyW&fc 
[0 0 6 6] 

-fftfra-] 



30* [0 0 6 7] t££<J)?itV5yyit*i/VWmfa, 
[0068] 

[ft30] 



RC CR 



If 



t-Bu 



t-Bu 



t-Bu t-Bn 

[0 0 6 9] t££<Dy73L-)\,*jywmfo C WJv 

- • 7°l/7°y>h( Pblymer Preprints), % 
3 7#, £3*, 3§6 8 1*-*? (1 9 8 8^) fciflC 

[0070] 
Wt3 1] 



l-Bu : t - 



(16) 



8-239655 



29 



30 





[0 0 7 1] fcifOft&tt t "J.Apply.Phys. " fg2 7 
m, %2 6 9K (1 9 8 8*f9 fciftCfafBOfc©] ^ * 

N - N 

A r 1 <1 9 — A r » 

O 



*7^WW«>II» (^8357-14925 
9%2M, B5 8-5 54 5 0#&$, 1^61-225 
151#&f8, H61-233750-§4m ^63- 
10 4 0 6 l-5f&SBfcif{ClB«©*><Z)) , 7b*l/~U 
* >3t3£tt MI6 0 - 6 9 6 5 7#&& H 
61-143764#^ 1^61-1481 59^ 

-2251 5 1^^ H6 1-2S3 7 50-W«|jfc 
&cmz>*>(0) *fc, «t(ZHBW OWH) X» (XVII 
10 I) 

[0 0 7 2] 

[ft 8 2] 



N — N 



N — N 

Ar* — ^ l-Ar' — J) — Ar' 
O O 



(XVII) 



(IVII1) 



[0 0 7 3] 6a?fi. Arl ~Ar3&tfAr5 «, -£ 20*bfl^l/>gfc£j!>W5>tl.§. Uft&fcl/Ctt 



bTtt7x^;uS, i-yf-Mk bf7x-A* 7>h 



JSSHRl~l 0O7/WrMfc ^gtl~10©7;i/n 

^>sx«^7/Sfc£AWe>*is= (XV 

II) Xtt (WUDlHSatiSft^fttt.- HfflBSfcttO* 

©awtux, Hit* (xvii) xt* ocviii j-easn* 

[0074] 
[ft3 3] 



o o 



N - N 



( t -BuPBD) 



[007 5] 



★ ★ [ftS4] 



CHi 



(0) ca « <0> 



[0 0 7 6] 



[ft 3 5] 



N — N 



31 



(17) 



4$gB¥ 8-239 6 5.5 

32 



W 0 0 » 



[0 0 7 7] fcif, "Appl. Phys. Lett. " |g5 5#, 
®1 4 8 9*C-5? (1 9 8 9#) lCMat$tl"C^5*=5f 

flfiiCSi^, SiC&, CdS*fc£«DliiffifeV*b# 

mmnm*M\tgg%M%ftxrtv * y wax. 

ft, »*b<»*10~2 0 0nmffl«BBa) 

T*fes-« (i) •c*an*^y^7$>fli'6*& 
tmmm&z^ %mmvz, sa»w 

-Jt&iac* -y«fe<&Wr -- «B£#- 0~4~ 
OOt, J^gl 0"5~1 0-3pa, 5daSBfia8).0 1~ 
5 0nm/sec, SfBBft- 5 0~+3 0 0X3, BU? 
5nm~5 Am©«SHT*igfijg/5*z:i:*mbV\ 

ImitU^T, *?*b<«5 0-200 nm<Z)|SH0> 
[0 0 7 8] HtfOttSni^ftM&ttft 1^ 



*yi£i^;wW-/ufc£<8|g|l0Wfc 

[0079] «ic »g/raijt&^/3^/i£tfifr 

20 ft*|WBfflELSH«»^fcB»tU'rjK«Ufea>%, 

tsfcwc*yj»su mMimmnz. z.<mv>& 

30 6ft*ELStHF©ffiHSK-3V^T8W!t*fc, 15 
l3©EL3R7<OffiH©»&fcH»ICl/T, B§H, IETUh 

mrmM*mkmfc<n%-z<nmJ§o>±izr& 

[0 0 8 0] iCiiCUT'W&tlfcWWiffl'&fiSEL 
40 «fC ESS«ES:filint-5^t-t^ »St+. f^® 
fe-fl9Sttkl/T«El~3 0VgK&ffiftrt-6l:, fi 

^^Xl±*S^©®®^«}:y»"C*^5. » 

[008 1] 

mm *C *56^S:igi0iJ>6.U f ^i6^ci:yse> 



(18) 



8-239655 



33 



34 



SB&fll 1, 2-^X (4-hij7x-;b75^) X 
f-lsy (BTPAE) © 

m. * 



* WTfC^tSfS^tC^cT B T P A E *§Sgt,fc, 
[0082] 
[ft 3 6] 



<0^ » c»o @- n ..... 

6 



( t ) 



(2) 



N CHtBr ^ N Cl.PPh.Br 

6 ^ 



(a) 



( « ) 



6 



cao 



CO 



CH-CH N -© 



BTPAE 



( 1 } 



[0 0 8 3] (l) bh*n^i/^^;i/h'J7x-;i/75 
y (2] ©$Sit 

N, N-i;7xn;u-4-75/^>X7;V ; rt:K 
[1) 52g (O.19f;b)^^;-M14 05 
U U V U -tC, SST'N a B H42. 5 

g (0. 0 6 6*;i/) 1 1 oss%m*'j *> itmm. 

7 * U "J y h;i/fcG»£4&«rFbfe. T LC 

-□vhf77--f-; )-T'Mf4^<«;ofe^T'r*3 y- 
<y N;i/tcixtnu B»x^2yvh;i/T*tBLfc. * 

'J7xx;i/T5> [2] Ogf^fe@#53.8g*We>*l 

. fc 0 - — ~ ■ 



30 



[0084] (2) JMt**frhV7x=JUT$.y' 
(3) 0§S§ 

±IB (1) fcH«l»«f^ff&nfetKa*2/^^h 
'j7xx;i/7$> (2) 6 0g (0.2 2W) , WG* 40 

f- uyi. 6 y «/ h;i/&tf h y x^;i/75 > 6 s y y y h 
;u^e>*swcoic«TTH^fby >3 o g (o. 1 1 
W tmw\yy 1 5 0.5 y y <y vmb^m. 

t>, **1.5y>yN;i/*lCt±itIbfeCDt»» #$LT#e> 

♦ifeiiWfoNSfeu a&K»itRiH-hy^A3WW(re 

tfCty. *ffc*^hy7xryi/7§> (3] ©Bta 
m#5S.8gimt>fttz. Z<D*,<D\& NMR (#$ 



(3) tf£4fe (4] (DSSi 

±ia (2) •eff6nfc*fb^^hy7x=;u75>5 

4 g (0. 1 6^1/) Stfh'J 7i-M^7^ >4 3 g 
(0. 1 6 Z$ffili?*?-)lft)l/k75. Kl 6 2 5 

y y y bMcmmbfii®^ 1 5 otct-sbiwpl 
tz. mm. wmx-i-M. 5 y ? vjw\amu 

rnvx. itis® [4) <D$mmft3 6gm&. 

[0085] (4) BTPAECDUfii 
^x^y-;ny»yh;i/tfj{c, ±IB (3) T-^tife 

ib£$ (4] 7g (10.6^y^E;i/) £tfN, 
x.-)\,-A-Y$.;<<yX7)\rfK.Y (1) 3.3 9 g 
(12.5^y^;i/) £in*T3 0#p e WLfc©*>, * 
^f&S:5MLfc^c, 0. 2 l 2^;i//y «y h;i/}gg0 
x h^ri/y^^Ax^ j -;i#?£5 9 ^ y y y h;i/&fln 

U x*y-;^e>g^^tS3i;{c«fcy, HPLC 
(ig^ft^OVhi^?^-) »6||99.3%©^6 

@#3. 1 g*We>iXfc„ 3©%<Z)C!)SL*fi2 3 4-23 

5. 51CT'fcofc. £©ft£^£gftfr&r (FD-MS) 
BTPAElCfefc*5m/z = 5 14 (z 

= 1) ©#<Z>£~ frjW&tifcZfcKJiy, @W®»B 

TPAET*feS3t*^3tlfe 0 
[0 0 8 6] 

4, 4' -tf* [2- {4- (N, N-i?7xx;i/75 



. (19) 

35 36 

j) tf-;W ^7x-;i/ (dpavbi) © * [oo8 7] 
SSgt Mb 3 7] 

OTtc*tHJS5«oT§Slbfc 0 * 



8-23965 5 



.0" N- 0~ CH ° f (c « H ' 0) ' l ' H ' c -^-O- CH.PCOC.H,), 



( I ) 



( 2 ) 



D P A V B i 



[0 0 8 8] 2 0 0 3 U U 9 h;KDHon77^3{C, ^Lfcjij^AtC, ±faa^ia*& h;i/X>{CTMglL/fc. 



4, 4' c (yx^n/Jtajfty;!/) tr? 

[2] 1.9 lg (0.0 04 2^) N, N- 
yyx.-)\,-A-7i.JKyX7)\rrt K (1] 2.9 8 
g (O.Oll^b) *A*U ^U^fi^-iz-yT'l^ 

s*fes?>if-^^*s/ k 5 o 5 y y ? VMnawa 
•&fe 0 i*ifcr-n/dr>3tf^#H»T» (2 or) \z 

t -7h*S/ K «^±$9 1. 0 4 g (0. 0 0 9 3 

ffifcSflfe. fiOSttSSHi^O^ 2 OTCtmSr^o 
* e» K*#bfc. HjcHfeli. gfi©* * S tic 3 BflBHK 
#bfe. -wm&. 8 0 w t %* * y -;U#?§$ 5 0 

*yyyh;i/fci»*icina.fe©%, £$bfeitfetfcits: 
sau 8 0wt%jt*y-A*»»i5o^yyy h;i/ 
ict 2 igjjBfru s e> ic* * y 5 o 5 y y 7 h;wc 

[0 0 8 9] S/'JiW/b (g±-r?-f >yxt^ 
?m BW-8 2 0MH) 14 0g£h;i/XMCT3feg$8 



20 



30 



mnmmm%*mtz. tlc (hn&km/x 

>: n—\^>=2 : 1V/V, 5/ y jWVWWI) T' 
l±, Rf=0.8T*feofe. BWtJCD^StlSH^* 

ic, :i©«fce>tcbT$e>*ifeft«fc£ h;ux> 6 0 5 
y y v h^cjBiBJips-e. y^y^^)\> 

#- (ADVANTEC, l^m, 2 5mm) 

m*m.u 5 oxj^2«fia»ait«ii:icj:y, a 

fe|&*2.3 6g GDff8 1%) fcfffc. ^©t)©©^ 
tt2 2 4~2 2 61CT'&ofeo Z©ffc£ftfcJtlfltr 
(FD-MS) DPAVBi(Cfi*1-Sm 
/z = 6 9 2 (z = l) , m/z = 3 4 6 (z = 2) © 

&©tf-^*w&nferiiiciy, @&%©DPAVB 

[0 0 9 0] SSiM3 DPAVBEOgSg 
-WKS%tfi«H*fCf£»5T— D P A-VBE -tJBfrbfer- 
[009 1] 
[ft 3 8] 



u o 

6 m 



(2) 



6 6 



D P A V B E 



[0 0 9 2] SS£0J2lCfcWC4, 4' ( (^X 

4' [ (^xf-;v7jN^jjxy;i/) *^;i/) if7xx 
;Vx^l/> C2) 2. 6g (0.0 04 2=e;i/) fcfljv*fc6l 



50 



5 5%) 3©t©©j|iL^l±3 0 0TCRi:T-feo 

fe 0 ZOitHMaZmfttf (FD-MS) LtctZZ. 
DPAVBElCffi3Rt-5m/z = 8 7 0 (z = l), m 
/z=435 (z = 2) (DfrW-VimbfttcZtlZ 

«feu, dp AVBEx-$)^ztmm^nt^ 



(20) 



37 

[0093] mmi 

2 5mmX7 5mmXl. 1 mmCOtf^Xgig (HOY A 
WfL NA4 0)±{C, ITO&i&g©CT10 0nm 
mZZ-mbtta (HOYASO SrS^^pS^fc 

5#&as#M&?m SBRfei?c*otrt«aiu uv# 

(UV3 0 0, ■^^•iy^t-i-i/B^)^ 

£1 O^fofe^T-feSo ZLGDSTOIS&S: 
rfcj£©s&ifgS (B#3S5&ft5 OR) $J0 mmfrM 
-KHfeU i E , J^ , 9 i >«fiSHWIM?-MCN, N' - 

^ (3-^f;i/7i-;i/) -n, n* -i?7i-;i/ 
(1, 1* -tf7xn;b) -4, 4* -^T5> (TP 
D) £ 2 0 0 m g A*U ft©^ U 7x>ISgfcKinf&tf- 
MC4, 4* -If* (2, 2' -y^x^b^) \£ 
(DPVBi) &200mg&Aru Steffi 
<D 2 ^©=E U ^Wtt^- h izffim 
tbX, *fttfWMtmT?fc&*l-fcBTPAE2 0 0 
mg2KJ<Wi6!2Tf#&*ifcDPAVB i 2 0 Omg& 
ATU IMS: 1 X 1 0-4P a *T*MEbfe„ *GD&T 
PD0AofcffFlB3K- HS:2 1 5-2 2 OTC^T-il^ 
U ^igO. 1-0. 3 nm/»TSaW3aafiiEJ:K3!l 
*LT. l£Jf£4 5 nm©iE?l«qlMS:|aSS-&fco 3© 

iEJUi^cDPVBifc^hafl 
fcl/C5 5nm8WIl,fe. 3©i;tra^fCBTPAE^ 
tfDPAVBiOJiK-hfeWllU ^MfCBTPAE 

pvBi©^ifiis (ssiatcwt (b) ) mLx. 

BTPAES.t>*DPAVBi©^t3S?: (C) (Hi 
^ft*BTPAEXtfDPAVBi®«#) (D) 



8-239 655 



38 



[0 0 9 4] jeS»fc*j«EKSU grfclCE 

u ^-r^s^ai^- h tcssmotm-e 8 - 1 

Kn*s/*y y > • 7;i^-<?A$ft£Atw $ &tc*e 
V ^T>>ffiWfeK-7 h tcvy» 1J 1 g £ 
Atl^^^x^U^y MC*7-Mr-fe 5 0 0m 
gAtVC g£*f& 1 X 1 0"4p a *T'MELfc 0 ?&V> 
T% ^JfitgO. 0 1~0. 0 3 nm/#T*8-t: Kn*S/ 
*J U > • 7^-«>A«»t3(aL«5ij|fe2 O nm 
^bfeo $b{C, *S£s£ifj£gO. 1 nm/#, V?"* 

%^t)m#mmm.t btz. ma 1 5 o nmt* 



[0 0 9 5] H&082 

*»wijc*v^t. %mF-7MtLx. <mmix 

mtltz B T P A E&tf$S§0J 3 Tff &*lfcD P A V B 

[00963 mms 

mmuz&^x, %mh*-7&\tLx, wm2h 

10 #&nfcDPAVBiatW8SW8Tf»&*lfeDPAV 

[0 0 9 7] ^SSM4 

mil tmm^bmmm^wgffwm 

^vzr^ymmm<-h\zN, n- o-* 

f-)l7x-M -N, N* -y7i-;i/ (1, l' -tf 
7x^;i/) -4, 4' -i?7$y (TPD) S200m 
gAtU fffi® : Ey^x>$K0ta^-htC4, 4* - 
20 t^X (2, 2' -^7x^;i/lf-;U) tf7x-;i/ (DP 
VBi) &2 0 0mg£Aru ft&tf) 3 oCD* y 

*l€WKI0!ll-Cff6*ifeBTPAE2OOmg, SSt 
fif2Tff&tlfeDPAVB i 2 0 0mg&tf§SiM3T* 
*&*l£DPAVBE2 0 0mgfcA*i. JSTF, gffiRf 

[0 0 9 8] ifsRWl 

30 t= 

[0 0 9 9] ttK$!2 

— mm-i-iz-ts^x—MMF-imit-b-x— mm-i-x- 

ff6tlfeBTPAECE)*SfliV^fc6WHi. umihn 



[0 1 003 

_^MlJCfe^T_^3^.^^J^.brCv^lSiM.2^- 

ff&nfeDPAVB ioftfeffl^feewi*. mmn t 
[oioi] amn 

mmzmhfr. mzmimizmt. 

[0 10 2] 

mi) 



39 r 



(21) 



8-239655 



40 





(A) 


(B) 

f tl fn /§61 


<C) 
<fim/tt) 


(D) 

(***) 


ftjfettl 


BTPAB 
DPAVB 1 


*• o J. 0 


0. I -0. 1 3 
0. 1 -0. 1 3 


3-4 
3-4 


mmPI i 


BTPAB 
DPAVBB 


2:8 -3.0 


0. 1 -0. 1 3 
0. 1 -0. 1 3 


3-4 
3-4 




DPAVB i 
DPAVBB 


2.8 «-3. 0 


0. 1 -0. 1 3 
0. 0 2 -0. I 


3-4 
-1 


ft** 4 


BTPAB 
DPAVB I 
DPAVBB 


2.B -3.0 


0. 0 2 -0, 1 

0. 1 -0. 1 3 
0. 0 2-0. i 


-1 
3-4 
-1 






2 






Jfcfc«2 


BTPAB 


2.7 -3.1 


0. 1 -0. 1 3 


3-5 


ifct*W3 


DPAVB 1 


2. 8 -3. 0 


0. i -0. J 8 


3-4 


JtRW4 


DPAVBB 


2.8 -3.0 


0. 1 -0. 1 3 


3-4 



[0103] 







* 1 \ 


1-2 








CV) 


(■A/cV) 


«ft 

Ccd/i 1 ) 


(Ii/t) 




Attfll 


7 




400 


2.3 


ft 


**£*2 


8 


8 


230 


1.0 


ft 


***I3 


B 


7 


430 


2.4 


ft 


fflftft 4 


6 


8 


450 


2.2 


ft 


JfcttHl 


7 


0.7 


10 


o.e 


ft 




8 


8 


139 


0.6 


ft 




8 


7 


400 


2.2 


#-»* 


it 691 4 


7 


11.7 


140 


0.6 


»a 



[0 104] «U6*6ra&*»ftJ:iK, i&RB!2&tf 



30 



*e*ofc©K*fU $HS»2TH<3*l*«ic. fflb 
MCiB^K-^l/fe«^tt, 1. 0 1 m/Wt^M^li 

feOKSlfU HffeftS Testis JzSKS&F-ftS 
WftifctWLfc. WJ2~4t^g#J4i: 

*>t iUtfefCja^ OffifcRffcLfe) EL«*#»& 
[010 5] HftH5 

2 5mmX7 5mmXl.lmm©^5^3SS (HOY A 
m NA40)±{C, ITOfeKKfjaaCTlOOnm 
mZT'$mL£*><D (HOYAgSD «H3$tt£Ke: 



% />fttt (UV3 0 0, *Aa>f>*-^-j/ a fMt 

_^43^-^-;i/-7-x^;i/)-^N-N^ — ^x--;b— 
(1, 1* -f7x-;i/) -4, 4' --y7§>- (TP 
D) 62 0 0mgA*U *£. ffi02a©^y^>jg 

. t mmi -gft feftfeB TPAE2 0 0 ,m gjKBBBW 



40 



50 



2T1§£>*lfeDPAVBi2 00mg£A*U <**>IC4 
© : ty^7 ; >i^iM^-Mc4, 4" (2, 
2' -y7x-;Hf-;i/) tf7x^ (DPVBi) 2 
OOmgfcAft. S®ff5:lX10-4PatT*^EEt 
fc. *®&TPD©At>fet&iS3K-h&2 15-2 2 0 
1 C*T*AI^L/TH®|1~3 nm/&-$8jl9$ttl£K 
±K38StU ^©fcSHIWCBTPAE&tfDPAVB 
ifltf-KfeMM/C. IE?LfS&«OTPD}CBTPA 
E&tfDPAVBi^Lfc. 
H- TPD©^fiig 0S2«CStB) iCftU BT 
PAEXtfDPAVBiCaiaKlfllt (C) (g?2£{C 
*t) ilbfc, bfctfoT, ii^JfcttD (3l2SJC3jt 
t) £fcofc. S^65rtCK^4 5nm©iE?L^I<f5:|^ 
Rl/fc. mzmSt LT. DP VB i fc 5 0 nmii 



(22) 



8-239655 



41 



42 



[0 10 6] JEMI**«EEKRU SffclC* 

U ^f^WftMtf- h levy* 5/$ h U 1 g & 
A*l*>y*x>S^U'!ry Mc^gC-f-V-&5 0 0m 
g AtVC, 1 X 1 0~4P a tT-W&Ltz. 

T% ^t5ig0.Ol~0.O3nm / ^T'8-tKn^i/ 
*J U > • 7;i^-? A$ift£sSiL&^Ji£2 0 nm 
JBilUfc. S&C tt&ffiifiB&O. 1 nm/& v^* 
^A&s&fjlgl. 4 nm/|^rai!fit»bT« : V? 



10 



I0 10 7]a3tt«5 

[0 10 8] turns 

mmsKiswc* mMB&MF—TmtLx. m.m 

2T*#e>ftfeDPAVBi0#&;§^feJ£Wti, £810! 
SfcPWWcHSftl/fc. ftSKfcfl52Si3a*t. 

[0109] 

W3] 



* 2 S-l 





(A) 
EMM 
K-*« 


(B) 
(nm/»> 


(C) 
(nm/t» 


(D) 

<imx) 




BTPAB 
DPAVB 1 


1-3 


0. 1 -0. 2 
0. 1 -0. 2 


2-3 
2-3 


itttftS 




1-3 








D P AVB 1 


1-3 


0. 1 -0. 2 


2-8 



[0 110] 



« K B84] 

ft 2 «- 2 





<V) 


«Sft 

CiA/ci') 


mat 

<C<J/i») 


<li/w> 




it Jin 5 


9 


. 6 


250 


1.5 






7 


0.8 


15 


0.85 




ttew6 


9 


5.4 


180 


1.1 


* 



[oin] «2s&b»&£*»sj:3ic, mmm^- 

[0 112] 



30 







